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INTRODUCTION
The study of testicular metabolic processes after ionising irradiation is com¬ plicated by difficulties in interpretation owing to the presence of a variety of different cells and the interplay of the pituitary (Steinberger, 1964) . Though enzymatic patterns have often been related to changes in cell types during progressive stages of spermatogenesis (Males & Turkington, 1971) , there are few studies on the metabolic and enzymatic pattern of irradiated testes (Stein¬ berger & Nelson, 1957; Steinberger & Wagner, 1961; Pecora & Arate, 1964; Ito, 1966; Gupta & Bawa, 1970 , 1974a , 1974b , 1975 . The early effects of radiation injury are often related to a decrease in the content and synthesis of nucleic acids (Alekseeva & Timofeeva, 1959; Valenta & Kolousek, 1963; Sapsford, 1965; Gupta & Bawa, 1970 , 1974b . Okada (1970) emphasized the rôle of ionic permeability and release of lysosomal enzymes in cell degeneration G. S. Gupta and S. R. Bawa following irradiation. The present observations concern the study of lysosomal enzymes in irradiated testes and suggest that the changes in these enzymes may be related to the radiation injury of the germinal epithelium and to the phagocytic activity of the non-germinal cells.
MATERIALS AND METHODS

Radiation procedure and treatment of tissues
Normal white albino male rats weighing 150 to 200 g and of a single strain were assigned to thirty-four groups, with four to six rats in each group. The rats were anaesthetized by intraperitoneal injections of pentobarbitone sodium (25 mg/kg body weight) and the body inferior to the penis of each rat was irradiated with a single surface dose of y-radiation at a distance of 65 cm from a cobalt-60 source (Gupta & Bawa, 1974a) (Gupta & Bawa, 1970 Kurnick & Sandeen (1960) , did not give appreciable activity of acid DNAse. The concentrations of the substrate described in the present investigation were optimum concentrations for testicular DNAse. The substrate mixture consisted of 2 ml aqueous DNA (8 mg/ml), 2 ml methyl green (0-4%), 4 ml acetate buffer (pH 4-6, 0-05 n), 2 ml magnesium chloride (0-64 m), distilled water and 0-02 ml aqueous sodium ethyl mercurithiosalicylate (1% merthiolate). The incubation medium contained 1 -6 ml substrate mixture and 0-4 ml tissue homo¬ genate. At 2 hr after incubation, 2 ml of a mixture of sodium citrate and 0-05 M-tris-buffer, pH (1:3, v/v) was added. The mixture was stirred and allowed to stand in subdued light at room temperature overnight to assure complete fading off of free methyl green. The optical density was read at 640 nm. The unit of enzyme activity was defined as that which caused a reduction in the optical density of 1-0/min/ml reaction mixture at 37°C.
Other determinations
The methods of Lowry, Rosebrough, Farr & Randall (1951) G. S. Gupta and S. R. Bawa week was followed by a decline within 24 days. A similar decline after an initial rise in acid phosphatase activity was observed at a dose of 720 R but at a higher environmental temperature.
On subcellular fractionation, the acid phosphatase activity was associated mainly with Fractions I and III which were rich in nuclear and microsomal contents respectively. Little activity was associated with Fraction II which mainly contained mitochondria (Table 1) . Irradiation produced different types of response from the microsomal and nuclear enzymes depending on the dose and the time of irradiation, i.e. the activity of the nuclear enzyme declined whereas that of the microsomal enzyme was enhanced 5 days after irradiation at 2000 R. After irradiation at 720 R, the cytoplasmic acid phos¬ phatase was reduced on the 30th day, at a time when irradiated interstitial cells showed enhanced activity (89-8+14-0 units/mg protein; P<0-05) and (Okada, 1970) . The increase in the activity of acid phos¬ phatase during the first week of irradiation may, therefore, be due to lysosomal breakdown of testicular cells or to increased phagocytic activity of the Sertoli cells (Nebel, 1959; Hugon & Borgers, 1966) . Blackshaw & Hamilton (1970) suggested that the initial lesion during heat treatment may affect the cell wall of late pachytene spermatocytes, leading to major ionic imbalance and release of lysosomal enzymes with subsequent dissolution of the cell. Other studies of the local effects of heat on the testis suggest loss of acid phosphatase from the tubules (Bawa, Kanwar & Singal, 1971) and an increased concentration in the interstitium (Waites & Ortavant, 1968; Blackshaw, 1970 ). It appears that the response of rat testicular acid phosphatase to radiation resembles the response to local hyperthermia in the seminiferous tubules and interstitium (Waites & Ortavant, 1968) . Ellis & Berliner (1963) reported a triphasic response of androgen production (including testosterone) to radiation. It was observed that androgen production increased during the first week after total body irradiation of mice. Since it has been suggested that lysosomes are involved in steroid synthesis and are inhibitory to androgen production (Frank & Christensen, 1968; Dietert & Scallen, 1969; Russo, 1970) , it is possible that the enhanced activity of lyso¬ somal enzymes during the first week is in some way related to the androgen production.
The studies on teased seminiferous tubules, however, suggest that the de¬ pleting action of the enzyme resides in this part of the testis and in the isolated nuclei from the tissue homogenates from rats 30 days after irradiation (Table 1 ) . In rat testes, acid phosphatase has been shown to be present in lysosomes of Sertoli cells, spermatocytes and spermatozoa (Males & Turkington, 1971) . The late response of testicular acid phosphatase to radiation appears to be due to the disappearance of late spermatocytes and spermatids (Gupta & Bawa, 1974c) . Rappoport (1959) (Gupta & Bawa, 1974c , 1975 . The phagocytic activity of testis may be due to an im¬ balance of electrolytes (Gupta & Bawa, 1974a) across the germinal and nongerminal cells of the seminiferous tubules. Lacy (1964) found that the effects of irradiation and oestrogens on the testis led to the accumulation of lipids in the Sertoli cells, originating perhaps from degenerating germ cells (Lacy & Lofts, 1961 (1962) and Hugon & Borgers (1966) . We have suggested that irradiation of rat testes is associated with hyperplasia of the interstitium and the accumulation of glycogen in the non-germinal cells though, in normal G. S. Gupta and S. R. Bawa testes, these cells could not be shown to contain enough glycogen (Gupta & Bawa, 1974c) . It is possible that glycogen is acting as a reserve substrate for the phagocytic activity of Sertoli cells. According to Blackshaw & Hamilton (1970) , however, increased activity of lysosomal enzymes with ionic imbalance is an indication of some defect of the late pachytene spermatocytes. A point of difference between the two lysosomal enzymes after the first week can be resolved if it is assumed that the late germ cells are richer in acid phosphatase and thus subsequent loss of acid phosphatase is primarily associated with the loss of the germinal cell population (Males & Turkington, 1971) .
